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Date of Application: March 16, 1990 
Inventor: Hiroki Fukuoka 
Applicant: Ricoh Co., Ltd. 

SPECIFICATION 

1. . Title of the Invention 

Electronic Still Camera 

2. What is Claimed is: 

(1) An electronic still camera capable of recording, 
digital signals, a photographic image which is converted to 
electric signals in an interface part of a still camera 
body and a remountable recording medium and reproducing 
said photographic image recorded on said recording medium 
through said interface part, characterized in that said 
electronic still camera comprises: 

an arithmetic processing part including a write/erase 
enable storage part for storing program data which controls 
functional operations of the electronic still camera and a 
control part for controlling operation of said storage part 
and functional operations of the electronic still camera 
with the program data stored in said storage part; 

a recording medium for recording program data to be 
written into said arithmetic processing part and a 
photographic image comprising digital signals; and 



1 



an interface part onto which said recording medium is 
remountable for reading said program data stored in the 
recording medium and reading and writing the signals 
forming the photographic image. 
3. Detailed Description of the Invention 
[Embodiments] 

In Figs. 1 and 2 showing an embodiment of an electronic 
still camera according to the present invention, a CCD 20, 
which converts information of a subject which passes 
through a focus lens and a diaphragm to electric signals, 
converts subject information supplied through an amplifier 
21 to a brightness signal Y and color difference signals R- 
Y and B-Y and is connected to a signal process circuit 1 
which converts the converted brightness signal and color 
difference signals to digital signals. Such signal process 
circuit 1 is connected to an internal data bus 23 through a 
multiplexer 22. 

The internal data bus 23 is connected to an image 
signal processing circuit 3 and further to an external 
display unit, not shown, through a D/A (digital/analog) 
converter 6, a matrix 7 or an encoder 8. The image signal 
processing circuit 3 is connected to an external data bus 
24 to which a memory card 5 comprising a semiconductor 
memory is connected through an interface driver 5. The 
memory card 5 is remountable on the electronic still camera 
and stores image signals outputted from the image signal 
processing circuit 3 and outputs the program data stored in 



the memory card 5 for controlling the operations in the 
electronic still camera. The interface driver 4 is a 
circuit for writing and reading information into/ from the 
memory card 5 . 

A central processing unit (hereafter referred to as the 
"CPU") 27 comprising one chip is connected to the external 
data bus 24. The CPU 27 comprises a read only memory 
(hereafter referred to as "ROM") 27a which stores the 
control program for controlling operations of components in 
the CPU 27, a random access memory (hereafter referred to 
as "RAM") 27b for a working area, an EE PROM 27c which is an 
electrically erasable and programmable non-volatile memory 
which stores the program data comprising digital signals 
supplied from the memory card 5, a core part 27d for 
controlling the operations of components in the CPU 27 
according to the control program read from the ROM 27a, a 
serial data interface control circuit 27e for carrying out 
a control related to interconnection with other CPUs 28 and 

29, and a parallel interface control circuit 27f for 

/ 

carrying out a control related to interconnection with an 
interface driver control circuit for controlling the 
operation of the interface driver 4 and the image signal 
processing circuit 3 . 

The CPU 27 is connected to the image signal processing 
circuit 3 through the serial data interface control circuit 
27e and an SIP I/O bus 30 and the CPU 28 for controlling 
various functional operations such as automatic focus 



control and automatic exposure control in this still camera 
through the SIP I/O bus. The CPU 28 is connected to the 
image signal processing circuit 3 through the SIP I/O bus 
30. 

The CPU 27 and the CPU 28 are connected with the CPU 29 
which controls operation modes such as photography mode and 
reproduction mode in this still camera through a CPU 
interface SIO bus 31. 

. The image signal processing circuit 3 has a 
configuration shown in Fig. 2. In other words, a buffer 
memory 15, which is used for processing signals in the 
image signal processing circuit 3 and usually has a FIFO 
(first-in, first-out) system, is connected to the component 
parts in the circuit through a buffer interface data bus 
25. These component parts include a group of filters 10 
for automatic focus adjustment of the photographic image, 
an adder 11 for automatic exposure control, a 2 -dimensional 
space filter 12 for image quality compensation, and a data 
compression circuit 13 for compressing the data in the 
known adaptive discrete cosine transfer (ADCT) . These 
component parts 10 to 13 are connected one another through 
the data bus 26. In addition, the component parts 10 to 13 
are provided with registers 10a to 13a for storing data 
necessary for image processing to be carried out the 
component parts. For example, a coefficient of a digital 
filter is stored in the register 10a provided in the group 
of filters 10 for automatic focus adjustment and the 




frequency characteristic of the filter is determined with 
the coefficient to be stored. Processing of image signals 
can be changed by changing the data to be stored in 
respective registers 10a to 13a. Data to be stored in 
these registers 10a to 13a is selected from a plurality of 
data owned by the component parts 10 to 13 according to a 
selection signal outputted from the decoder 33 connected to 
a buffer 32 to which the SIP I/O bus 30 is connected, or 
the. image processing data to be outputted from the buffer 
32. The buffer 32 is connected to the I/O data bus 26 to 
which the component parts 10 to- 13 are respectively 
connected. 

Operations of the electronic still camera are described 
below. 

The program data for controlling the functions of this 
electronic still camera stored in the EEPROM 27c in the CPU 
27 is stored in the memory card 5 which stores image 
signals. 

When such memory card 5 is mounted on the interface 
driver 4 of this electronic still camera, the program data 
is read in the interface driver 4 and supplied to the 
parallel interface control circuit 27f of the CPU 27 
through the external data bus 24. The core part 27d of the 
CPU 27 stores the program data in the EEPROM 27c according 
to a program read from the ROM 27a. In addition, when the 
core part 27d detects that write operation of the program 
data in the EEPROM 27c is completed, the core part 27d 
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controls operations of the component parts so as to execute 
the functional controls of the electronic still camera 
according to the program of the EEPROM 27c. 

As described above, the functional operations of the 
electronic still camera can be executed in a control mode 
set by the user on the memory card 5 and such adaptation is 
convenient for users. For example, in a case that two 
switches for the same function are provided at the right 
and left sides of the electronic still camera, the still 
camera can be operated with the left-side switch by 
mounting the memory card 5, which stores the program data 
which enables a left-handed user to operate the still 
camera with the left-side switch, on this still camera. In 
addition, algorithms for controls such as automatic focus 
control, automatic exposure control and automatic white 
balance control can be modified. 

Abstract 

[Object] The present invention is intended to make program 
data for controlling functional operations of an electronic 
still camera rewritable and the program data owned by a 
recording part ! rewritable by forming a recording medium 
remountable on an interface part, thereby enabling to 
execute various functional operations. 

[Construction] Program data for carrying out functional 
controls of this electronic still camera stored in an 
EEPROM 27c in a CPU 27 is stored in a memory card 5 which 



stores image signals. The program data is read out in an 
interface driver 4 and supplied to a parallel interface 
control circuit 27f of the CPU 27. A core part 27d of the 
CPU 27 stores the program data according to a program read 
from a ROM 27a. Accordingly, the functional operations in 
the still camera can be executed in a control mode set on 
the memory card 5 by the user. In Figs. 1 and 2 showing an 
embodiment of an electronic still camera according to the 
present invention, a CCD 20, which converts information of 
a subject which passes through a focus lens and a diaphragm 
to electric signals, converts subject information supplied 
through an amplifier 21 to a brightness signal Y and color 
difference signals R-Y and B-Y and is connected to a signal 
process circuit 1 which converts the converted brightness 
signal and color difference signals to digital signals. 
Such signal process circuit 1 is connected to an internal 
data bus 23 through a multiplexer 22. 

The internal data bus 23 is connected to an image 
signal processing circuit 3 and further to an external 
display unit, not shown, through a D/A (digital/analog) 
converter 6, a matrix 7 or an encoder 8. 
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